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SHEEDY BURNER

This burner was at one time quite extensively used on Pacific Lines loco-
motives. It was composed of two castings which when assembled, provided a
central steam space above which was the oil passage and below which a passage
for aspirated air was formed. The steam section terminated inside the outer
housing where, in the standard burner, a steam slot was provided with jet
directed out through burner outlet. In the modified design, 14, 3/32" diameter,
taper reamed, expanding nozzles were provided instead of the plain steam slot.
In trials, a valve was connected to air inlet by a short length of pipe to
permit operation with or without aspirated air.

Photo No. 5-=13



BRITTAIN BURNER

As may be noted, this burner was quite complicated. The steam issued from
an inserted section, positioned by the external adjusting screws, in a flat jet,
The location of the jet in an-inner chamber, caused air to be inspirated through
the several small holes shown. The o0il on entering the burner, passed through
the tubular section into the reservoir or weir chamber, where, depending on the
0il rate, it flowed onto the steam jet through the low Vee notch in the forward
part of the weir column, that notch and the two higher ones toward the rear, or,
over the whole upper edge of the column. The top of the weéir chamber was
loosely attached.

Photo No. 5-14



CLARK BURNER

This was the only tubular type burner known to be in service on Class I
railroads. The burner consisted of two separate castings which, after assembly,
were secured in position with the jam nut shown. Milled slots on the atomizing
end of the inner casting formed the atomizing steam nozzles in the assembly, the
open side of the slot being closed by the fit of the outer member. The slots
were milled at an angle on the truncated conical end of inner piece, which
caused the jets to cut across the edge of the oil stream, thereby imparting a
rotation to the jet. The rounded end on the outside member appeared to be
mainly to buttress the inner fit.

Photo No. 5-=15



ALEXANDER ROTARY~CUP-TYPE BURNER

This burner was the well established rotary cup type burner but was
specially designed to use steam for both motive power and atomization. The
fuel o0il entered burner at connection in rear cap and passed through center of
burner in a stationary oil tube to outlet in rotating cup. Rotating cup was
mounted on a hollow shaft driven by steam directed through nozzle at vaned
turbine wheel, all being supported by two large, heavy duty ball bearing
assemblies. Atomizing steam was connected to annular chamber in housing around
cup and issued from thin annulus at end. For trials, exhaust from turbine was
vented through "ram's horn" to burner port. ;

Photo No., 5-=16



BATTELLE SLAG BLOWING TYPE BURNER

This experimental steam atomizing o0il burner patterned from slag blowers
used in the manufacture of rock wool was designed at Battelle. The oil dropped
from the inner, 1/2" pipe above the V-blowhead into the trough of the V shaped
steam jet. The high velocity steam sheared the falling oil, resulting in atome
ization. The steam left the burner parallel to the axis of the pipe which
supplied the steam. The distance the oil fell was adjustable in the experiment-
al design to permit attaining maximum atomization. The outer, 1-1/2" pipe in
which the small oil pipe was held central by a collar, protected the falling
oil from being blown away from the burner before reaching the steam jet.

Photo No. 5-17



GYROJET BURNER

In this tubular burner the oil entered the central, reamed, oil passage
gained some heat from the ambient steam and encountered the steam jets surround-
ing the o0il outlet at the rear of the short, wide mouthed mixing chamber. The
steam nozzles were machined so as to cause a rotational effect with the jets
cutting across the edge of the oil stream and then sweeping the outer end of the
combining chamber, the walls of which served to confine the o0il to the steam
spray, assuring good contact and preventing drooling from between the individual
jets. Two styles of nozzles were tried, Style "A" being milled half round with
the fit of the body completing the orifice, and Style "B"™ which were completely
circular diverging nozzles., The small triply supported inner tube permitted
free access of air to the oil passage at very low oil rates thus acting to
prevent oil forming a vortex periodically with resultant spasmodic ejection
from burner. ‘

Photo No. 5-18
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'NAGEL "MICRONIZER" OIL BURNER

This burner is shown in the holder or mount of conventional style from
which it could be removed for cleaning by releasing hand screw on stirrup and
pulling on vertical handle. As shown, the steam in the burner proper, sur-
rounded the central oll passage. It then entered the thinner annulus from
which it passed into eight slots milled in the removable end plate. These
slots were tangential to the outlet annulus. The o0il also entered the slots
from an annular passage which was of smaller dismeter than that of the steam

supply. The oll and steam then traversed the remaining length of slot to-
gether, to the annular swirl chamber and outlet.

Photo No, 5=20 .



COEN BURNERS

These burners were considered as entirely inside mixing since the steam
Jets were recessed in the end of the burner and atomization occurred within
that recess. The atomizing steam first passed through fine mesh basket strain-
er at left end, then through central passage to burner tip, thus heating the
oil in outer annular space. Main steam jets radiated conically from recess of
tip but steam was also directed into oil swirl chamber through four very small
holes. The oil entered the swirl chamber through two tangential passages then
passed out through the thin annulus around steam tip where main jets completed
the atomization.

Photo No, 5-21
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OIL SPRAY
PATTERNS
OBTAINED
AT DISTANCE
OF EIGHT FEET
FROM
BURNER

LOW OIL RATE HIGH OIL RATE

3-1/2" VON BODEN BURNER (PACIFIC LINES)

This was a standard Von Boden burner of the shorter style as used on Pacifie
Lines. The length of the body section was the only difference, the atomizing
and oil outlet portions of both Pacific Lines and T&NO Lines burners being to
the standard Bon Boden design. However, some differences in performance could
result because of the different sources of manufacture and the fact that the de-
sign is not adaptable to precision finishing. With this particular burner the
main jet of oll was somewhat lower and more in line with the steam jet than in
others. At the low rate, considerably more oil than usual reached the pattern
sheet and the particles were well dispersed. At the high rate, this burner had a
somewhat semi-circuler area of large particles.

PhOtO NO ® 5-26-0
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OIL SPRAY

4 . PATTERNS -,

4y OBTAINED g

cotbdt . AT DISTANCE

15 OF EIGHT FEET
o FROM
BURNER

J L . kot

HIGH OIL RATE

vl

LOW OIL RATE

VON BODEN TYPE BURNER (SSW)

This was the same burner body as on photo page 5-27-A but the removable
corrugated 1lip was of different manufacture (Magnus, as compared with Edna, in
the previous photo). The only appreciable difference noted was that the side
wall on the above lip extended full height the full length of the lip whereas
the other lip had the end of the side walls rounded. With this lip there was,
as may be observed, much more o0il reaching the spray pattern sheet than with
the other lip but the reason was not evident. There was some leakage of steam
at the Joint between lip and body but the lighting on the spray at the high
rate, was such that the mechanism of formaetion is quite clear. Note the flat
angle of the oll stream and its curve up into the tendrils and sheets of oil.

Photo No. 5-27-B
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S

LOW OIL RATE HIGH OIL RATE

.

VON BODEN BURNERS, DOUBLE

This was a second position in which the combination of a 2-1/2" Von Boden
burner on top of a 3-1/2" size, was tried. In this position the end of lip on
the top burner was flush with the face of the oll outlet of the lower burner.
At the low rate oil was supplied only to the top burner but steam was supplied
to both. At the low rate the appearance of the spray 1s not commendable and
some 0il appears to be rising vertically from the burner although the angle may
have been exaggerated by the cemera view point. At the high rate oil was fed
to both burners and with the higher atomizing steam pressure used the spray
from the top burner improved. At the high rate the jet from the top burner was
effective in holding the lower spray down but heavy masses of 0il are visible
in main stream at left, a considerable distance out in the spray. The pattern
shows a tendency for concentration of large drops of oil on the right of the
Jet,

Photo No. 5=33
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OIL SPRAY
PATTERNS
OBTAINED
AT DISTANCE
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FROM e
BURNER

LOW OIL RATE

CHICAGO, ROCK ISLAND & PACIFIC BURNER

This burner also employed radiating, multiple, circuler, nozzles for the
atomizing steam but their outlet was in a shallow recess under the straight,
milled oil outlet. The o1l therefore contacted the steem jets at an acute
angle, as in the Booth burner, and, particularly at high rates, out an appre-
cilable distence from the face of the atomizer outlets, the effect of which may
be noted above., Here also, due to the entrainment of oil in the multiple jets,
the majority of the oll may be seen to be in the steem jet and at the low rate,
some may be observed below the vapor. The spray patterns also show the effect
of the multiple jets, as litftle oil reached the pattern sheet in these instances
where atomizer pressures were the same as used with flat-slot type burners
which merely hurl the oil upward and hence utilize less of the energy of the
steam jet. To compensete for the different nature of spray from multiple jet
type burners these types are customarily placed higher in firepans than the
Von Boden burners for example, thus avoiding oil on the floor brick.

Photo No. 5-38
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MULTIPLE DIAMOND CHANNEL BURNER

These pictures show the performance of the burner with the lower steam
jets centered under the thin portions of the o0il outlet where the diamond
shaped sections overlap. The same five upper steam jets were used and it will
be noted that at both rates the upward spray is minimized and that spray
appears quite symmetrical and uniform vertically., The spray patterns here
again, show good uniformity both vertically and horizontally with much evidence
of fine spray, but in general those obtained with the jets centered under the
heavy sections of oil flow, that is, under the lower point of the diamond, were
better. Additional trials not illustrated of the two main steam jet arrange-
ments, and closer but visual examination of the atomizing action confirmed that
the better results were obtained with jets centered under the heavy sections of
oil flow than with this arrangement. This was due in part to there being 10
Jjets as compared with 9 here, which in addition to the advantage of the extra
jet, gave better coverage of the oil stream .

Photo 5-40
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LOW OIL RATE

SHEEDY OIL BURNER, NCT MODIFIED

This was an inside mixing burner, patented in 1899 and at one time
used on Southern Pacific Lines before the change was made to use of
residuum type fuel oil. In this unmodified burner, the atomizing steam
issued from a long thin slot approximately the length of the rectangular
outlet of the burner. 011l entered the chamber from above the steam jet.
Ailr could also enter the mixing chamber from a passage below the steam
jet. The pictures of the spray show. the atomization was poor and long
threagd-like masses of oll are particularly noticeable, These also
occourred in the spray from some of the other inside mixing type burners
tried. The patterns both have a heavy centralized concentration,

Prior to the cold tests illustrated, trial in the test locomotive had
shown this burner to be very difficult to fire because of poor
atomization and excessive sensitivity to changes in atomizer pressure.

Photo No. 5-43
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.SHEEDY BURNER, MODIFIED

This was the standard design of Sheedy, inside mixing burner with
the exception that multiple expanding nozzles of corresponding total
area were used for the atomizing steam, in place of the long thin
slot of the standard design. These pictures and those for the un-
modified burner on preceding page illustrate very well the advantage of
multiple jets over slot type atomizing orifices, for between these
burners there was but that one difference.,  Although the oil spray from
this modified burner was visibly supericr, which also was found during
trial in test locomotive, the atomization was still incomplete as may
be noted at high rate, particularly. Patterns show some heavy
particles in the jet at the low rate and an eccentric concentration at
the high rate,

Photo No. 5—hh’
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In this insgide mixing burner the o0il flowed from g loosely
covered regservoir in the large head of the burner through Vee notches
in the top of a riser and thence onto the jet from the flat slot
atomizer orifice. The atomization was very poor, as may be seen, and
as with some few other burners, much of the atomizing steam appears to
be wasted. This burner glso proved to have inadequate capacity as shown
by the piecture of the spray and burner at the high rate where oil flowed
out over the top of the reservoir past the loose cover. The spray
patterns show a general uniformity, but large particles, and it may be
noted in the spray pictures that much of the oil dropped from the spray
near the burner,

Photo No. 5=45
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OIL SPRAY
PATTERNS
OBTAINED
AT DISTANCE
OF EIGHT FEET
FROM
BURNER

LOW OIL RATE HIGH OIL RATE

GYROJET BURNER

This burner has a central oil passage, with outlet one and one quarter
inch inside the burner, surrounded by steam jets having a tangential compon-
ent and aligned to sweep outer end of the 1-1/4" long mixing chamber. Note
uniform dispersion of o0il around spray, particularly at low rate; also that
spray cone starts full from burner mouth. Note too, at both rates the absence
of heavy, large particles in the portion of outer spray visible. The wide
angle of spray together with absence of any directly axial jets precluded
obtaining spray patterns at the usual distance of eight feet and the spaces
above are therefore shown blank. To compensate for this short wide flame
shape in the engine application, the burner to flash wall distance was reduced
and trough of pan flared. For best results in service at high rates burners
of this style required atomizing steam pressures 25% to 50% greater than
those used in cold tests, so atomization illustrated is possibly not the best
obtainable at the high rate with this burner,

Photo No. 5-47
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HIGH OIL RATE

TUBULAR, CHAMBER TYPE, BURNER

This burner had an inner mixing chamber the length of which could be
varied readily by moving the atomizing steam head in or out of the burner.
The atomizing nozzles were drilled at an angle to radiate conlcally and
impart a whirl to the oil in the chamber. The o0il ‘left the chamber, and
the burner, through an orifice of smaller diesmeter than the chamber section.,
In the pictures of the spray it will be noted that the wvapor cloud from the
atomizing steam assumed an unusual shape which no doubt resulted from the
strongly rotative direction of the internal jets. Under the 1lighting con-
ditions existing, the 0il spray outside the steam area is but faintly dis-
cernible but from the spray pattern it is evident that the spray was uniform
and dispersed over a wide area. At the high rate, the lighting exposed the
nature of the o0il mass at the center of the jet but it will be noted that
farther out in the spray the large masses break down and at spray pattern
distance, the oil was uniformly distributed but contalned some globules of
quite large size.

Photo _NO. 5“#8
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_ Comparison of oil spray at outlet from Clark and GyrojJet types of burners,
illustrating heavy oil froth formed around jet close to tip of Clark type,
upper burner, at high oil rates, causing heavy particles in outer fringe of
spray. Extended mixing chamber of Gyrojet type, lower burner, prevents seepage
of oll from between jets, and in combination with action of jets in sweeping
chamber edge, provides fine mist in outer fringe for first contact with primary
combustion air entering axially through burner port,

Photo No, 5-50
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8 APOMIZING
STEAM

Exterior of Coen side burner installation on test locomotive showing general arrange-
ment and the plenum type firepan enclosure, housing main burner portion to permit com-
bustion air control and yet maintain uniformity of air distribution to airports and burners.
Note large headers used for main steam and oil lines to eliminate velocity effects from
these distribution systems., Pilot burner piping was separate, as shown.
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View of rear of special firepan showing application of three Nagel burners in NOEP
shields, with connecting piping, and at right, the three, conical seat, oil control valves
with the three atomizer control valves slightly above them and to the right; all having
extension handles passing up through eab floor to fireman's position. Annulus for second-
ary air could be changed by sliding assembly in or out in mounting bracket, the shield
being free to move on guides visible,



Exterior view of one of the three Nagel burners mounted at rear of special flat
bottom firepan showing detail of 24" diameter, cast iron NOEP (Nagel 0il Economizer Pro-
cess) shield with special metal louver blade inserts at primary air inlets designed to
initiate and maintain combustion within the shield and assure turbulence through the
rotational direction of the entering air.




View from inside the
of special firepan. This
width of floor just ahead
All burners were directed
dition, aligned inward so

firebox of three Nagel burners mounted in NOEP shields at rear
view was taken belore a 1" wide air port was cut scross entire
ol burner ports, to amplify supply in an area found deficient.
up 30° from plane of firepan floor and outer two were in ad-
axes intersected at 45° on center line.
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Trough of taper type firepan during construction, looking toward burner wall at rear.
Flashwall sheet was later revised by trimming flush with top of main support angle shown.
Side table plates were then flanged down to close small triangular space visible., Note
layout of holes for mudring rivets along right edge. Burner wall shown, was cut away at
sides to clear Security Circulators.
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Trough of taper type firepan during fabrication as viewed from front corner, (Con-
struction shown at burner wall, right, was necessary to clear Security Circulators in
test looomotive. The short trough with wide flare and high sides was designed to fit
closely the flame from the Gyrojet burner and hence assure good return of radiant energy
from refractory to spray.
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Exterior view of taper firepan near front showing two of the three 1" x 4" hanger
type transverse supports and two of the gusset braces for side table plates. Tube, at

center

"permitted observation of conditions near burner tip during standing tests.

4



-
£

T
5L

[

99-¢ 040]

View of taper type firemn through firedoor of test engine while equipped with Se-
surity Circulators. Burner wall was out away at sides $0 clear one of the circulators.
Note height of wall above burner port to reduce short-circuiting to flues, and restriction
of volume near burner by reduction in width of trough, whioch also assured a high degree of
radiance on spray near start to assist in initial combustion.



‘Taper type firepan as viewed toward flash wall, showing bottom airport. Slope of
rear edge of port as shown, was later eliminated account plate burning out and all edges
were made to slope inwardly. For service, a grey iron casting would be used.




Gyrojet burner viewed through burner port of taper type firepan as applied to test
engine while equipped with Security Circulators. Note bottom edge of port under burner
was raised above floor to trap any spilled oil. Burner port shown was venturi shaped to
assure full flow and flare at inner end directed any drippage from burner into firepan.
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Semi-cylindrical type damper on bottom hopper of taper firepan, shown in closed
position. Rod at top extended out beyond bottom of pan and was connected with cab lever,

Top clevis on arm was connected to butterfly damper on hopper under burner.
edges on damper to promote Iflow.

Note rounded
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Gyro

jet burner installation on engine during tests, showing adjustable type bracket

used to allow changes to burner position during operation.
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SUMMARY a/-’ aAT'A
| : URE. TER RATES |STEAM RATES i"‘EEa/L UE GAS IR FLOW
rEST TEST %I?ZUZSET FIRING RATE affﬁ-ﬁ’ﬁﬁﬁ@aﬁfg mfig; ﬁ TER /%w': ,ﬁ‘,’;ﬁ% /?ocua.s,vm HNOUR|EFFICIENCIES-%% cﬁnom?fo/v % wort rﬂlsas ANALY SIS
; ~ NDES1G= |pprs5ype| /000 L85 | BT.U. FER|EAHAUST |SUPER~ | FLUE |INSIDE |BEHIND WATER |WATER |STEAM [FUIENMPR |EXLY0 ING |INCLUDING] CARBON  |carBON | LBSAIR |LBS AIR |PERCENT
ARRANGEM EN T . NATION| ps)c |PERHOUR|HOUR IN | STEAM |HEATED|GAS ~ URRESTER |ARRESTER|FIREBOX| FROM | TO TO - RIM AND |FEEOWATERIFEED WATER|010X | DE [OXYEEN IMoNoxiDE |PER. LB. |PER.HOUR|EXCESS
, MILLIONS STEAM ' TENDER|BAILER | NOZZLE|AT 212° | HEATER | HEATER OF O/ L _WNTousnDs| AIR
'ﬂfdrﬂoﬂr/-/mnaamvfk /l'zqaovfaﬂlcx,% 83-TH-AD| 9.7 &4 //6.6 | 309 670 |6/5 | /182 | /8.0 /0.8 677 | 794 | 66.3 |95.0 |79.90 |190.6 | /3.6 3.0 0.0 /65 | /058]| /5.9 |
CROSS SPLIT ON9 % NOZZLE, T.8 NO.FIREFAN,BURNER 7Z2 1534 | 973 (303 |60 |s590 | M4S |44 | 88 | SI88 | 69.2 |I7%5 (826 | 824 ’193 9 | — - — — — —
PORT-8*DIA., aarranopmma-a.srzgmms: 48 433 | 788 |29 |639 |s570 |02 |/0./ 6.1 | 484 563 |47/ 674 (829 938 |/124 |47 |oo |/8/ 783 | 275
51DE OPENINGS- 24z/0ﬁu£5ﬂmr.4ﬂoszr R2 288 | J25 (284 |(s89 |529 | g6 | 6 | 36 | 358 | 38.6 | F.7 | 455 (842 [947 (/24 |47 |oo 4K/ | JE/ 275
|Rock 15LAND BURNER -7 4BOVE BRIck,/CRas5SATBYTII-AB| /2.6 | 6.2] | 1/2.9 | 3716 | 66/ |6/2 | 1728 | /7S | 88 | 63.7 | 7.5 | o44_| 9/.1 | 78.3 ’ﬁtea.g 2.1 | I/ 0.9 /8.6 | /150 | 30.8
0N 9% WOZILE, T&N.0. FIREPAN, T. & N. 0. BURNER PORT, 79 1305 | 9.7 1303 652 |S82 |34 |2 |69 333 |6t8 |[J20 | 735 (777 |88.8 | //0 |65 |00 203 | 1023 | 42.8
80TToM 0P£NIN6‘J~2.57’397’/?/N65J/ﬂEaFﬂ//ﬂG.f J6 408 | 794 293 |628 |S357 | 97 | 9.6 | I/ |42 |J0.8 [43.0 |60.5 | 80.0 0.5 |/0.4 |73 | 0.0 |2.& | 864 | 30.9 |
40Z°/0.FLUES RIGHT AND LEFT. 33 13./6 | J74 | 286 (609 |32 | 63 | 62 |33 | 347 | 396 | 336 |4%0 |79.4 [89.0 [,0.0 |78 |00 |[222 | 7.2 |J6.5
, : : | - -
AACIFIC uxyssaamfn(:f%"vo/vﬂaafﬂ)ﬁwﬁ [B5TUA8172.7 | 696 | /1551318 1678 |6/Z | /8.3 [16.7 | 99 | 664|773 | 650 | 930 | 78.7 [89.3 | /24 |46 | 0.0 |18.0 |//47 | 267
BRICK, /*CROSS SPLIT ON9 £ NOZZLE, T-8/.0.FIREPAN, 83 |so& | 81630/ (632 |J82 |37 |R"B3 | 74 | 332 [60.68 |IZ20 | 727 | 770 |87& | 7.5 | S 7 (oo /194 | 976 | 355
T.&N.0.BURNER PORT, BOTTOM OPENINGS-2SF297 Jo | 406 | 738 | 293 (628 |s56/ | 96 | 9.5 | 4.9 [ 44.2 3907 |43.0 | 39.7 | 78.5 7g _@57 0.8 |68 00 1206 | 838 | 458 |
RINGS 5/D£0PENIN€6—402 10 FLUES RIGHT & LEFT. 33 |J06 | SIS | 286 |IJ96 | S528 | 6./ | 60 | 3.2 |33.7 |38.9 [F2.6 | 46.0 2 |76 00 2.8 | 66.7 | 543
FLORIDA EAST CoAST .sunﬂsm?'ABOVEAR/cx /" |BeTi-AB| /2.3 | 6.22 | ji2.9 | 319 | 569 |60z | /8.4 | /6.7 | 9.7 | 63.8 | 772 |67 | 92.3 73.? 908 727 |50 (00 | /857748 29.7 |
CROSS SPLIT ON SENaZZLE, T.8N.0.FIREBAN, T. &n.o. - | 8./ |499 | 90851309/ |650 |579 (/3.9 |/37 | 7L | 530 | &6/49 |57 | Ko | 794 [90.£ | /13 |62 |00 |/98 | 98.6 ] 40.9
BURNER PORT BOTTOM anA’//YGJ-.?JI'ZﬂWIN&S S [404 | 7341296 | 629 | S57 | /07 |99 | 5& | 440 | 573 |42.8 |6/ 7 | 8Bo.8 9/ 4 | /0.8 | 6.9 | 0.0 |207 | 83.5| 46.8
SIDE OPENING 5-40 20, FLUES RIGHT ANDLEFT. 6.3 1309 | 56/ 287 |60/ [5538 | 68 [ 6.7 | 3.9 | G442 [39.6 | 33./ | 469 |BILR2| 9.2 0.8 | 7/ |00 |20 | 649 46.9
FLORIDA EAST CaA3T BURNER-I4ABOVE BRICK,]* |86T/248( /2.3 | 6.29 | /23 | 320 | 677 | 672 | 18.7 |]79 | 82 | 667 | 76.6 | 60.9 | 99.9 | 79.6 | 917 |/Z.Z |4.8 | 0.0 | /8.3 | /757 | 282]|
CROSS SPLIT ONSE NOZZLE, TGN Q FIREPAN, BURN WOZ | 566 /029 | 310 | 666 | 596 | /5.8 |/156 | 77 | 602 | 70.5 | 38.9 | 64.2 | 794 308 | /I Z | 6.7 | 0.0 | /9.8 | //124 | 3839 ||
PORT-8°0/A., 80TTor 0P£ﬂlﬂ6§-351’297ﬁlm: 80 |JFo0 | 9/0 | 393 1653 | 584 (/3.5 |/33 | 7o | S36 |628 |s24 | 749 | 79.9 [9/2 /13 |60 |00 |/19.7 | 96.0 ] 38./
'.s/afopmm&'s-ﬁz 1O FLUES RIGHTANO LEFT. S8 |44 | 6251 298 |639 | 570 | /24 (/22 | 69 | 49.) | 572 | 479 | 680 | 8.0 [90.9 |120.9 6.6 | 0o |204 | 928 | 43.7
J4 | R09 " A4 ]| 292 |632 |s5062 |0z [r0./ J6 | 444 | o5.7 |43.2 | 6/6 | 803 (910 |04 |7/ 0.0 |23 | 870 | 48.7
22 | 3/2]| 567 286 | 597 |S533 | 63 | 63 | 3.5 | 344 | 39.7 | 333 | 467 [ 80.0 |90.3 | 98 |8/ |oo | 226 | 706 0.0
FIORIDA fAJTc’o/IJTJIIRNER-/IAMYEMICK /" 8&TI3AB| 124 | 6.35 | /153 | 317 | 688 |620 | /7.7 |/73 | 76 | 674 |79.8 | 660 | 944 | 79.5 | 9/.4 | /14 | 3.8 | 0.0 |/9.5 |/238| 36.4
lerass 3p217ON 9% WozzL E T8N O.FIREFAN, SURNER &/ |3509 | JRI|304 |862 | J85 | /35 (/5.4 | 6.2 | 539|629 |I2.6 | | 79./ |90z |04 |7ZI |00 |23 | 1084 | 487
PORT-8"LIA. BOTTOM 0&’0’//!6‘5357‘23 P RINGS, SIS | 414 | 7521296 |s4/ |66 (/00 | 99 | £9 | 450 | I2.2 | 43.8 | 624 | 805|912 |03 |78 |00 [2/6 | 84| 332
SI0E aPENINGS- 40 2 Y OFLUES RIGHT AND LEFT. J2 |3/ | J66|287 |6/2Z |S536 | 6.5 | 6.4 | 3F | 346 | 397 ]|.33.8 | 470 | 80.6 908 |00 |78 |00 222 | 692 | 56.5
[caamBER TYPE TuBULAR BURNER-HABOVE BRRNBTTIZAB| /2.6 | 6.27 | 1/8.7 | 318 | €70 | 670 _|/7.6 | 774 | 63 | 66.7| B3| 659 | 935 | 796 | 9/4 | /7.2 | 5.7 | 0.0 | 795 | 722.7| 354
/CROSS SPLIT ON 9% NOZZLE, T&N.O. FIRE PAN D2 [ F75 | 047|309 666 | 605 | 156 |73.4 | 73 | 60.7 | 7.3 | S9.4 | 852 | 79.0 | 90.4 | // £ | F. 9 | 0.0 |/9.8 | /IZ. £ 3;_5
BURNER FORT-& UIA. BOTTOM OPENINGS-2 5T 8/ |J00]| 900|306 |647 |SB2 /3.0 |72.8 | 6.3 |29 | 6.7 |15/7 | 73.5 | 78.3 +Q§z /06 | 7O | 0.0 |20 | /049 | 47°8 |
R97 RINGS, SIOE OPENINGS -9 2'.0. FLUES 68 | 463 | 842299 |64/ | 575 | /1.5 |77 4 | 5.7 | 49.5 | 377|483 |66.7 | 79./. 90,0 | /0.7 | 68 | 9.0 |20.8 | 96./] 43.6
ﬂ/a/‘ﬂ',wo LEFT JSid | 403 | 73.3| 295 (630 (566 | 8.6 | 0.4 | A7 | 434 | J0.3 422 |S59.8 | 79./ | 89.6 | /0.3 | Zzg 0.0 |2/6 ]| 872/ 532 1|
32 [J16]| 75287 |&6/F | 3548 | 6.2 | 6./ T/ | 46| 396|335 | 472 | 796 | 89.4| 99 | 79 | 0.0 | 2z4| 70.7 d% "7 1|
CHAMBER TYPE TUBULAR BURNER-HABNVE BRICK |” |BTT/3AB| 2.3 | 622 7/3.7 | 327 | 667 608 |73 |/7./ 82 | 658 775|646 192.6 | 70819151 /5 | 57 oo | /9.4 | 120.3] 345
055 SPLIT ONSENITZLE, TANO.FIREFAN SURNER AT B0 | 497 9041304 (665 |38/ /3.3 /3.7 | 6.4 ﬁz GRZ | S/9 | M2 | 7969/ 0 /07 | 6.9 |00 |208 |/03.4]| 468 |
8°014, BOTTOM OFPENINGS-3IF2IT RING 3, SI0E PLNINGS S4 | 403 7832 | 294 | 649 | J82 | 9.7 |93 | 4.8 49 1 30.5 | 42.8 | 606 | 803 909 [ /0./ | 7Z6 |©0.0 | 2/9 | 884|542
YO 2').0. FLUES RIGHT AND LEFT. , : T . ‘ =. | ‘ ‘
MULTIPLE DIAMOND CHANNEL BURNER-8'ABOVE BETITABl /2.2 | 6.43 | //6.9 | 3/9 | 684|676 | /6.6 |76.3 | 6.9 | 66.4| 76.3 | 64.0 | 94.0| 78.0189.9 | 77.9 |52(es1)| — | /8.8 |/20.8 | 3[.3
BRICK, 1"CROSS SPLIT ON 9*2 NOZZLE, T-& N0, FIR E- 8/ | f24| 955|304 657|588 |/ 5.0 (728 | 5.9 | 544|643 |S3.2 | 76.7| 78./ | 89.4 | 9.9 [sicsn)| — |22.6 |//8.3|60.2
AN, . AN.J BURNER mraorraﬂopﬂy//m-z.fr SAE 415 | 75293 | 635 |64 | 92 | 90 | #2442 |I/.3 |43.0 |6/ 2| 76.7|89./ |70.2 |76(EsT)| — |2/ 9 | 990.8 |S# 2
297 RINGS, 51 DE OPENINGS- 40 2'1. D.FLUES 3.2 [3/4| 57/ 286 | 607|335 | F9 | S 8| 2853638332746/ 764[86.3| 9.8 |82&T)| — 228 | 7.5 | 6/.#
RIGHT AND LEFT, T.&N.0. BAFFLER DOOR. _ : 3 '
7, T

DATA SHEET M. 2




SUMMARY OF DATA

FLUE GAS

7] RAFTS TER RATES |STEAM RATES| BOILER AIR FLOW
TEST TEST %’gﬁg FIRING SATE ofszégfﬁ%%y@f? /m{J HE:;: WATER /%'g LBS Pgéﬁﬂoufe /'goo LBS PER HOUR\ EFFICIENCIES-T| COMPOSITION=~ 75  |FROM FLUE GAS ANALYS 1S
g 0516~ |oprssurel 1000 LBS|B.T UPER|EXHAUST|SUPER- | FLUE |IN51DE [BEHIND WATER| WATER |STEAM EQUILEVAR. |EXCLUDING]IN CLUDING mreao/vL lcAR BON|LB5.AIR|LB5 AIR |PERCENT
ARRANGEMENT NATION| Fars. | PER HOUR|HOUR IN | STEAM |HEATED|GAS  |ARRESTER|AARESTER|FIREBOX | FROM | TO | TO  |FROMAND |FEED WATERIFEED WATER\DIOXI DE |PXYG EN |MONOKIDE| PER.LB. PER HOUR| EACESS
' MILLION S JTEAM TENDER| BOILER|NOZZLE|AT 212° | HEATER | HEATER OF OIL |INTHOUSHDY AIR
€.0. ALEXANDER ROTARY CUP BURNER-1F\83TI540| 6.7 | &.13 [//1/. 6 [304 | 665 | 604 | /7.7 | /76 | /0.7 | 63.8 774 | 644 (927 | 80.6 | 922 /3.8 | 3.0 | 0./ |/6.3 [/00.2] /6.9
ABOVE BRICK, Y4 CRO55 SPLIT ON 9% NOZZLE, 6.7 | 333|969 | 297 | 654|589 | /4.5 | /24 | 8.9 | 370|678 | 964 |83 18141926 /3.3 (3.8 (0.0 /70 ]199.5| 2]/
T.&N.0. FIREPAN, BURNER FORT-8"DIA., BOTIOM 4.2 | 425|773 |29] | 6R9 [S64 | 9.4 | 9.3 | 5.8 |46.6 | 544|454 649 |8/ 65[9R3 |/RT7 |48 0.0 |/7Z7 | 75.3| %60
OPENINGS-24°X12°AND /6X(9 5/0501’5/‘//1‘/65— 22 | 3/7 | 376 | 280 | 395|337 | 67 | 6.7 | 4.9 | 355|412 |344 #8782/ 926 | M4/ |29 |00 |/6/ |J0.9| /53
WONE, BURNER WALL OPENING /2% X6 %" [ . ' '
K0 ALEYANDER ROTARY CUP BURNER,- 13" |BITISAE| 7.7 G/ | /77.1 | 30] | 652|390 (/6.4 | J6.2 |70.7 | 663 | 728 | 649 | 928 | 8L/ | 926 | /A5 |29 ad/ /555|946 | 98
ABOVE BRICK, %6 "CROSS SPLITONIENOZLLE, GZ | 348 | 99.6 | 298 | 643 | 586 | /3.0 | /129 | 76 |39.8|70.3 | 585 | 839 |87 930 |42 |25 | 00 |/59 | 872 |/2.9
T&N.0 FIREFAN BURNER FPORT-8"DIA, BOTTOM 3.7 | 433 | 78.8 | 266 | 6/8 | 339 | 80 | 80 |47 (475|554 (463 | 639 | 8.2 [[91.9 | /B2 |37 | 00 |/70 | 73.7 |20.4
OPENING S- 2AXI2"AND 18X19, SIDE OPENINGS ZJ1 | 333|606 | 260 | 389 | 332 | 4.9 | #9 |26 | 368 |42.8 | 33.7 | 30.4 | 80.7 | 9.1 | /34 |37 | 00 |/69 |36.R2|204
- NONE, BURNER WALL OPE/V//VJ -1’% " x6%" , , ; -
WYAGEL BURNERS-3, 74 c/msspuro/vs'é" bloTi8Ac| /0.9 | 692 |1/6.6 | 310 | 603 | 675 | /6.5 | /6.3 | 8.1 | 679 | 80.6 |45 | 97] | 795 | 915 | /24 [ #£& 00 |/60|/j76 | 26.7 |
NOZZLE, MAGEL FIREFAN, BOTTOM OPENING- /0.8 | 6,45 (/74 | 318 | 695 | 625 | /3.8 | /5.3 | 76 | 664 | 78.9 | 65.0 | 95/ | 7.6 [[90.4 | /2.0 | S./ 0.9 | /8.6 1/20.0 | 30.4~
/XA 77 " SIDE OPENING- NONE, “&"PRIMARY 74 | $.27 | 95.8 | J0Z | 674 | S99 | /2.2 /2.0 | 6./ | 332 | 63.3 [34.0 | 767 | 79.7 | 90.6 | /L8 | S5S (00 |/3.0]399.8 | 338 |
AIR SLOTS /N BURNER CASTING WITH 1% 48 |443 | 806 | 29] | 632 | S80 | 8.6 | 8.5 | 44 (4725 | 33.6 |46.3 | 668 | 805 | 9/2 | /48 | IS5 | 0.0 |49.0 | 840 | 338
ANNULAR OPENING AROUND CASTING. 24 | 301 |I47 | 283 | 603 | 334 | 4.6 | 4.5 | 26 |33.3 | 365 | 322 (435 | 0.7 [ 9/l | //R |68 | 0.0 |20.0]|60.2 | 429
c : 23 [ 304 | I54 | 263 | 605 | 543 | 4.5 |44 | 2.3 | 33.4 | 38.8 | 52.9 | 46,0 | 806 | 909 | /.0 | 6.0 | 0.0 | 200|670 | 379
GYROJET N2323 BURNER-/5 ABOVE BRICK, BIFTISAC| /0.8 | 673 | 1175 3/Z | 650 | 595 |2/.6 |21 7 |75.0 | 670 | 7.3 | 65.6 | 93.9 | BL7 |93.8 | 4.3 [22(63T)| — |/3.8 | 969 | /1.4 |
Ve KOS5 SPLIT ON O J' NOZZLE, TAPER [ YPE 77 | 407 |92.2 | 30/ | 633 | 377 164 _|16.2 (/7.6 | 3359 | 63.8 |34.6 | 729 | 819 (93,5 | /27 [BIGET)| — [/6.5 | 85.4 | 165
FIREPAN, BURNER FORT 8 DIA. WITH 6 THROAT, 3./ 473 | 75.2 | 294 | 598 | 394 (/2.8 [72.86 9.6 |46.6 | 43 | 454 | 63.7 | 823 |93.3 | /3.9 |28(es1)| — 1/6.3 | 672 |/4.7
BOTTOM OPENING-20XI7, .ﬂafoﬂfﬂl/m— 2.3 | 2.78 |d0.6 | 283 |56/ | 303 | 6.7 | 6.6 | 3.8 | 328 | 377 | 34 |43.2 | 829 [93.0 | /3.7 |3I(E31)| — /6.5 | 45.9 | /6.5
NONE, BURNER WALL OPENING - 18x6" » - ! :
: : ] ‘
GYROUET N2366 BURNER -5 ABOVE BRICK, BIzTIoAD| 8.8 | 597 /07,6 | 306 | 641 578 |/8.0 /8.9 /129 647 | 764 | 633 | 90.8 | 816 H‘ 893.5 |77 PBIED] — /65 | 975 | /6.5
ILCROSS SPLIT ON 92" NOZZ L £, TAPER TYPE 6.3 | 308 |92.5 | 297 | 628 | 372 |J6.5 | /6.3 |7/.6 |56.7 | 66.9 |33.4 | 79./ | 83.0 | 945 |/3.7 B7@&EN]| — [/72 | 87.2 204
| |F7REPAN, BURNER PORT-8"DIA. WIHETHRAT| | £3 | A/4 | 7.9 | 268 | 398 | 345 |/2.] |/20 | 9.3 |47.3 | I3.2 |46,/ | 648 | 835 | 944 [ /4 [2s(sT)| — /6.0 | 66.3 | /29 ||
BoTToM oPE/V/NG-Z'OX/7 SIDE OPENING - ‘ 2.2 | 23] 330 | 264 | 567 |5/Z | 6.8 6.8 |J.3 |347 | 390 | 337 | 456 | 835 | 93.6 | 740 |26¢s5T)| — /6.1 | 47.0 | /3.8
WONE, BURNER WALL opszvme /18X s". ; |
GYROJET N3 66 A BURNER-15ABOVE BRICK, \BI312040\ /0. 7 | &. 281773.9 | 3/4 | 632 | 693 |79.3 |79.7 |/2.2 | 68.3 | 80.# | 66.9 | 95.4 |8/.2 | 93.2 |/59 R8&D)| — /6.3 |/02.2 |/4.7
V8 CROSS SPLIT ONS'ENOIZILE TAPER TYPE 77 | 527 1857 |30/ |637 | 360 /6.7 |76.0 |/0.9 | 388 | 69.0 |IS7./ |87 |829 | 947 |/3.3 [3.85¢s7)] — /6.9 |89.3 |/9.0
FIREPAN, BURNER PORT-8 “DIA., BOTTOM Jo/ 235 | 76.9 | 294 | 6/8 | 339 (/2.9 /2.8 |94 |48.8 | 574 |47.6 | 67.¢ | 83.0 (942 |/3./ 37ET) — /7.2 |74.7 |20.4
OPENING-Z0 x17, SIDEGPE/W/\/G NONE, 23 298 | Jg40 | z8/ |3753 |J/8 6.7 | 6.7 |F/ |342 | 39./ 33 ] 1459 825 |924 | /3.0 139En)| — /73 |J/Ls |=I 7
BURNER WALL OPENING - /8" X &

DATA SHEET NO.F




